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Table 2 Results of NExT-ERA identification for

different Hankel matrix dimensions

TP B x 51 ek s WA/ He  BELE /%
Model 0.7020 0.0190
100x200
Mode2 1.2174 0.0971
Model 0.7020 0.0184
100x300
Mode2 1.2016 0.0919
Model 0.7024 0.0178
100x2200
Mode2 1.0112 0.0434
200%200 Model 0.7018 0.0188
Mode2 1.2265 0.0945
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Table 3 Results of SSI-DATA identification for

different Hankel matrix dimensions

1T YR x ) P [E Wi /He BRI L/ %
100% 200 Model 0.6615 -0.0264
Mode2 1.0231 -0.0353
Model .6997 .0191
100%2200 ode 0.699 0.019
Mode2 1.1833 0.1004
100%3000 Model 0.7003 0.0258
Mode2 1.209 1 0.0997
Model 6974 .01
200%2200 ode 0.69 0.0190
Mode2 1.1539 0.1120
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Table 5 Mode identification for different
noise conditions

NExT-ERA SSI-DATA
SNR/dB ML
WK/ He FJEH/% W% /Hz FRJE /%

s Model 0.7031  0.0189  0.7011  0.0292

Mode2 — — — —
0 Model 0.7024  0.0193  0.6978  0.0204

Mode2 1.1558  0.1059 12156  0.1347
s Model 0.7021  0.0191  0.6986  0.0202

Mode2 12101 0.0953 12070  0.1143

t e 5 AT AL, FE MR RS S T 2 ol Bk 1 R X A
ASEAR I N e BHJE lE T 2 P NExT-ERA
() - 25 B TEUORS B 220 =5 T SSI-DATA ;24 SNR=5 dB
B, 2 AT Mode2 FOBFIR 25 JR T 2 CMT> 60 %
% MAF > 60 % , R TG 2 X} A< A5 35 A5 A9
52 4H2EXES

FEF MATLAB V& # & IEEE 4 1 2 Xl &
i, MR RS L B E 2 FroR | HAR S 5000 ik
(17, 7FF G0 far b gt in 1 M 75 38 el | DU A5 45 & FaL L
A )T e B . ORISR 100 Hz, KA
AFTE 2 10 min, %R GAFAE— IR N 0.6357 Hz
X [A] 4R % 45 =X, B oz A BELJE LR 0.013 1,

B,
GO+
G,

BI BS B() BII BS B!O B‘) B7

By xhk 2
®s

2 TEEE 4 #1 2 XK & 4
Fig.2 IEEE 4-machine 2-area test system

52.1 #@EFNEF

W &AL G, 1A Do &k A5 5 1E b i o0
59, BV ENBCEWNER 3 PR, AT R
WIS LA RO I B % 2 b Ak MR A SR s | 7E
10 min .5 min 2.5 min M [ 508 B & T, 205 &
O FhAN[F] f SR AL I [B] [E] B T, SR Ja HEAT AL A BRI 2 Fh
FE R HHREE RN SR 6—8 JI 7R ; [l I X A [ B4 o
R 2 FEIE A SOIRR A R AT T ge it andk 9 Bt



(04) ® 0 8 & iR B

$£36%E

® 6 BEHESHREYHR (10 min)
Table 6 Mode identification of single-
channel signal (10 min)

NExT-ERA SSI-DATA

L g, B, % R/ WU %
0.01 0.6348 0.0130 0.6363 0.0129
0.02 0.6353 0.0131 0.6364 0.0140
0.04 0.6350 0.0134 0.6359 0.0113
0.06 0.6351 0.0137 0.6358 0.0106
0.08 0.6354 0.0137 0.6355 0.0102
0.10 0.6356 0.0132 0.6354 0.0095
0.20 0.6352 0.0123 — —
0.40 0.6355 0.0113 — —
0.60 0.6355 0.0107 — —

x7 BEHESHESYHA (5 min)
Table 7 Mode identification of single-
channel signal (5 min)

NExT-ERA SSI-DATA
LS e BB % B M. WS %
0.01 06338 00133 06315 00135
002 06339 00133 06327 00119
004 06339 00135 06337 00109
006  0.6341 00122 06343 00117
0.08 06340 00117 06351 0.0113
0.1 06343 00132 06349 00113
02 0.6351 0.0122 - -

0.4 0.6361 0.0122 - -

0.6 06362 00135 — —

F Q8 BHHESHESYHI (2.5 min)
Table 8 Mode identification of single-
channel signal (2.5 min)

i NExT-ERA SSI-DATA

LS e BB % A/ M. W%
0.01 0.6304 0.0258 0.6283 0.0173
0.02 0.6304 0.0262 0.6287 0.0179
0.04 0.6304 0.0262 0.6295 0.0189
0.06 0.6291 0.0234 0.6293 0.0210
0.08 0.6280 0.0223 0.6294 0.0206
0.1 0.6294 0.0207 0.6298 0.0206
0.2 0.6294 0.0194 — —
0.4 — — — —
0.6 — — — —
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Table 9 Computation time for different data windows

R R /s
Wk BuEeE BURRET BOREE BUERE
10 min 5 min 2.5 min 70s
NExT-ERA 3.875 3.842 3.840 3.800
SSI-DATA 8.333 5.857 4.874 4.284
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Table 10 Mode identification of multiple-
channel signals

Hk 4% /Hz, FHLJE L /%
NExT-ERA 0.6358 0.0129
SSI-DATA 0.6350 0.0150
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Table 11 Comparison of merits between

NEXT-ERA and SSI-DATA algorithms
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Comparison of low-frequency oscillation identification between NExT-ERA and
SSI-DATA ambient excitation methods
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(1. School of Electrical Engineering,Southwest Jiaotong University,Chengdu 610031, China;
2. Sichuan Electric Power Company & Measuring Center,Chengdu 610045, China)

Abstract: Along with the application of wide-area measurement system,it is of good application prospect to
apply the noise-like signals measured by the phasor measurement units under ambient excitation to online
identify the modes of low-frequency oscillation. The performances of low-frequency oscillation identification
based on NExT-ERA and SSI-DATA ambient excitation methods are assessed. The basic principles of two
corresponding algorithms are briefly reviewed,different assessment criteria are set according to their key
parameters and simulation conditions,their performances are compared based on the simulative results of
modal parameter identification,and their merits and applicability are summarized.
Key words: low-frequency oscillation; ambient excitation; online modal identification; NExT; ERA; SSI-
DATA
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Topology error identification of power grid

MA Jing,ZHANG Yuyu,MA Wei, WANG Zengping

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,

North China Electric Power University,Beijing 102206, China)
Abstract: A method of topology error identification based on the road-loop equation is proposed,which uses
the constraints of network topology and Kirchhoff laws to establish the road-loop equation and calculate the
branch current according to the synchronous electrical measurements provided by PMU (Phasor Measurement
Unit). With the consideration of various topological errors and bad data,the topological information and the
branch current measurements are verified according to the difference between derived and measured values.
The simulative results of IEEE 9-bus system and IEEE 39-bus system show that,the proposed method has
good adaptability, reliability and fault-tolerance capability.
Key words: road-loop equation; topology error identification; PMU; bad data; topology; fault tolerance
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